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RUGHU WR IDEULFDWH QDQRVWUXFWXUHG :2 IRU WKH HQKDQFHPHQW RI WKHVH DSSOLFDWLRQV 5) VSXWWHULQJ >@ WKHUPDO
HYDSRUDWLRQ>@FKHPLFDOYDSRXUGHSRVLWLRQ>@DQGVROJHO>@DUHQRUPDOO\XVHG$PRQJWKHUHSRUWHGWHFKQLTXHV
IRU V\QWKHVLV RI QDQRVWUXFWXUHG :2 ILOPV HOHFWURFKHPLFDO DQRGL]DWLRQ LQ RUJDQLF DFLGV DW URRP WHPSHUDWXUH
SURGXFHVZHOORUGHUHGPRUSKRORJLHV>@
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7KH: ILOPV ZHUH GHSRVLWHG XVLQJ D 5) VSXWWHULQJ V\VWHP $ FDWKRGH WXQJVWHQ WDUJHW RI  SXULW\ ZDV
SODFHGDW DGLVWDQFHRIPP IURP WKH VLOLFD VXEVWUDWHVDQG WKHEDVHSUHVVXUHRI WKH VSXWWHULQJFKDPEHU UHDFKHG
7RUUSULRUWRGHSRVLWLRQ7KHSURFHVVSUHVVXUHZDVNHSWDWu7RUULQWKHSUHVHQFHRIDUJRQ$U$
FRQVWDQW5)SRZHURI:ZDVDSSOLHGGXULQJWKHGHSRVLWLRQSURFHVVZLWKWKHVXEVWUDWHWHPSHUDWXUHRI&
7KH VSXWWHULQJ GXUDWLRQZDV PLQXWHV ZKLFK IRUPHG D ILOP WKLFNQHVV RI DSSUR[LPDWHO\  QP 6XEVHTXHQWO\
DQRGL]DWLRQRI WKH: ILOPVZDVSHUIRUPHG LQ DQ DQRGH : ILOP± FDWKRGH 3WSODWH V\VWHPZKHUHYROWDJHZDV
VXSSOLHGE\D7HNFWURQLFV36*SURJUDPPDEOH'&SRZHUVXSSO\DQGLQFUHDVHGDWDVZHHSUDWHRI9ÂVIURP
RSHQFLUFXLWSRWHQWLDO2&3WR97KHHOHFWURO\WHVZHUH0+12DQG0+627KHDQRGL]DWLRQSURFHVV






ZHUH FROOHFWHG DW URRP WHPSHUDWXUH XVLQJ D%UXNHU'$'9$1&(;UD\ GLIIUDFWRPHWHU ILWWHG ZLWK D JUDSKLWH
PRQRFKURPDWHGFRSSHUWXEHVRXUFH&X.ĮUDGLDWLRQȜ cDQGDVFLQWLOODWLRQFRXQWHUGHWHFWRUILWWHGZLWKD
PPUHFHLYLQJVOLW5DPDQPHDVXUHPHQWVZHUHSHUIRUPHGXVLQJDV\VWHPLQFRUSRUDWLQJDQ2FHDQ2SWLFV4(



















)LJ  D LOOXVWUDWHG WKH ;5' SDWWHUQV RI ERWK :2 ILOPV DIWHU DQQHDOLQJ ,W VKRZHG WKDW ERWK ILOPV ZHUH
WUDQVIRUPHG LQWR RUWKRUKRPELF:2 XSRQ DQQHDOLQJ DV GLVWLQJXLVKHG RUWKRUKRPELF:2 SHDNV µ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 DSSHDUHG LQ WKH SDWWHUQV 5DPDQ VSHFWUXP RI WKHVH ILOPV VKRZQ LQ )LJ  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 IXUWKHU FRQILUPHG WKH
WUDQVIRUPDWLRQ WR RUWKRUKRPELF:2 DV WKH SHDNV DW      DQG  FP DOO UHSUHVHQWHG WKH
EHQGLQJDQGVWUHWFKLQJPRGHVYLEUDWLRQRIRUWKRUKRPELF:2
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7KHVH :2 QDQRVWUXFWXUHV ZHUH SURGXFHG XVLQJ HOHFWURFKHPLFDO DQRGL]DWLRQ RQ 5) VSXWWHUHG : WKLQ ILOPV LQ
LQRUJDQLFDFLGVDWHOHYDWHGWHPSHUDWXUHV7KHVHQVRUZDVWHVWHGWRZDUGVORZFRQFHQWUDWLRQVRI+DWUHODWLYHO\ORZ
WHPSHUDWXUHV2YHUDOO WKH+ VHQVRU EDVHGRQ QDQRSODWHOHW 3G:2 ILOPZDV VHQVLWLYH WRZDUG +ZKLFK
RIIHUVJUHDWSRWHQWLDOVIRUORZFRVWDQGUHOLDEOH+VHQVLQJ
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